This study examines empirically the syndication of equity by multiple venture capitalists in Germany. Following the literature, there are mainly two competing views as to why venture capitalists syndicate investments. First, syndication can be viewed as a means of risk-sharing. Second, venture capitalists may provide important productive resources to firms, capital and information. We test hypotheses based on these two aspects. The results show that the syndication of equity and the number of venture capitalists involved cannot be fully explained by firm characteristics like size, age or industry affiliation. Although syndicated investments do not differ significantly in stock-market performance, they show significantly higher growth rates.
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Executive Summary
Despite the crucial role venture capitalists play in financing high-tech firms, there is disproportionally little attention in the academic literature on venture capital syndication.
Although some firms are backed by a sole venture capitalist, a closer look at the working practice of the venture capitalist industry shows striking evidence that investments are often undertaken by more than one venture capitalist. This practice of financing firms by two or more venture capitalists, called syndication, involves different venture capital firms taking an equity stake in the firm. In the presence of team-effects and the resulting moral-hazard incentives, the still remaining question is, why venture capitalists syndicate private equity, when the practice of syndication may create both, ex-ante and ex-post managerial problems.
Following the literature, there are mainly two competing views as to why venture capitalists syndicate investments. First, syndication can be viewed as a means of risksharing. Second, venture capitalists may provide important productive resources to firms, capital and information. While the first perspective looks only at the risk-diversification side of the venture capitalist, the second perspective focuses more on the strategic aspects of syndication in providing necessary tangible (equity) and intangible (information) assets.
These questions are addressed empirically in this paper using a hand collected dataset of German IPOs. Unlike to the US or UK, Germany suffers from having a less developed capital market and a less vibrant venture capital industry. Although being the third-largest economy in the World (behind the US and Japan), Germany is associated with 3 considerably lower growth rates of per capita and of total factor productivity. The vibrant venture capital industry is seen as one of the cornerstones of America's leadership in the commercialization of technological innovation. Thus, the lack of a developed venture capital industry to finance young and high-risky firms is one explanation for lower growth rates in Germany in the past ten years. Although it is proclaimed to be the largest venture capital market in continental Europe, there is only scarce empirical evidence about the determinants and the success of venture-backed firms in Germany.
This study links venture capital syndication to performance measures like firm growth and stock market performance for German IPOs. The results show that both the likelihood of syndication and the number of venture capitalists cannot be fully explained by firm characteristics like age, size, and industry effects. However, the study provides evidence of the risk-sharing argument. The equity shares held by venture capitalists are higher in syndicated investments and the average size of equity held by venture capitalists is significantly lower compared to standalone investments.
The study also supports the hypothesis that syndicated ventures show higher growth rates than standalone ventures. This may provide further evidence for the value-adding hypothesis of venture capital syndication. The results also show that the resources provided by multiple venture capitalists lead to higher growth rates by overcoming growth restrictions, but may not necessarily lead to higher returns on the stock market.
However, the stock market evaluates the trade-off between the costs and benefits of syndicated firms as the same as for standalone investments.
Thus, from the standpoint of policy makers who are interested in higher growth rates of employees, as it should be the case for Germany, the syndication of equity by venture capitalists should be fostered.
Introduction
Venture capitalists play a crucial role in the economy for at least two reasons. First, they incubate new and small firms by supplying them with equity capital (Gohrman/Sahlman, 1989) . Second, they bring firms to public and thus increase their equity base to finance their future growth (Cumming/MacIntosh, 2003; Kaplan/Stroemberg, 2002 , Hellmann/Puri, 2002 . Theoretical and empirical studies thus emphasize the advantages of venture capitalists in financing high-tech firms compared to other sources of finance (Admati/Pfleiderer, 1994; Hellmann, 1998; Berger/Udell 1998 , Sahlman, 1990 .
Although many firms are backed by a sole venture capitalist, a closer look at the working practice of the venture capitalist industry shows striking evidence that investments are often undertaken by more than one venture capitalist. This practice of financing firms by two or more venture capitalists is called syndication and involves a number of different venture capital firms taking an equity stake in the firm. According to Wilson (1968) , such a collaboration involves a group of venture capitalists who must make common decisions under uncertainty which result in a payoff that has to be shared jointly among them. In the presence of team-effects and the resulting moral-hazard incentives, the still remaining 5 question is, why venture capitalists syndicate private equity, when the practice of syndication may create both, ex-ante and ex-post managerial problems.
This question is addressed empirically in this paper using a hand collected dataset of German IPOs. In more detail, this paper analyzes whether syndicated investments, i.e. firms with multiple venture capitalists differ in their characteristics from firms where only one venture capitalist holds an equity stake. In this vein, the study links venture capital syndication to performance measures like firm growth and stock market performance. The results show that the managerial problems or the costs of syndication are outweighed by the benefits leading to higher growth rates for syndicated firms. Those benefits arise due to a higher amount of equity and the value of information, advice and networking provided by multiple venture capitalists.
Unlike to the US or UK, Germany suffers from having a less developed capital market and a less vibrant venture capital industry. Although being the third-largest economy in the World (behind the US and Japan), Germany is associated with considerably lower growth rates of per capita and of total factor productivity. The US and the UK appear to be better able to cope with such economic problems as the radical and rapid process of structural change from mass production of the industrial sector to the service sector and the increasing importance of the new industries like biotechnology, telecommunication, software, and others (see Audretsch/Thurik, 2001; Rajan/Zingales, 2000) . According to Gompers and Lerner (2001) , the vibrant venture capital industry is seen as one of the 6 cornerstones of America's leadership in the commercialization of technological innovation.
Thus, the lack of a developed venture capital industry to finance young and high-risky firms is one explanation for low growth rates in Germany in the past ten years. The historical advantage of the German bank-based system now turns into a structural and institutional disadvantage. In contrast to banks, equity providers like venture capitalists are more able to overcome the problems of asymmetric information associated with the high risk and thus foster such innovative firms (Hellmann, 1998) .
One necessary condition, is a well-functioning and liquid stock market (Black/Gilson, 1998) . Active and liquid stock markets make IPOs affordable for companies and attractive for investors. The American experience with the NASDAQ, which provides an equity market for high-tech companies where most of them backed by venture capitalists, is suggestive in this respect.
Although it is proclaimed to be the largest venture capital market in continental Europe (Dittmann et al., 2001 , Schefczyk/Gerpott, 2001 ) and in their organizational form (Becker/Hellmann, 2002; Bascha/Walz, 2001 ). However, this study is the first one which analyzes the special role of syndication by venture capitalists in Germany.
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The remainder of the paper is as follows. In the next section we summarize the literature on venture capital syndication. The hypotheses on venture-capital syndication are presented in section 3. Section 4 provides the data and how the variables are measured.
The descriptive statistics, econometric analysis, and empirical results are discussed in section 5. Section 6 concludes.
Venture Capital Syndication: Risk Sharing and Value Adding
Although the syndication of private equity by venture capital firms is a widespread phenomenon, it has received disproportionally little attention in the academic literature.
Based on this literature, there are mainly two competing views as to why venture capitalists syndicate investments. First, syndication can be viewed as a means of risksharing. Second, venture capitalists may provide important productive resources to firms, capital and information. While the first perspective looks only at the risk-diversification side of the venture capitalist, the second perspective focuses more on the strategic aspects of syndication in providing necessary tangible (equity) and intangible (information) assets.
The risk-sharing hypothesis is mainly put forward by Lerner (1994) . The underlying idea is that venture capitalists undertake syndication so as to diversify their portfolio and reduce overall risk. Since firm risk arises from ex ante informational uncertainty regarding investment decisions, syndication of investments by venture capitalists to avoid or share risk is assumed to be highest in early stages of the firms. There is one important 8 factor which undermines the risk sharing motive for equity syndication. In contrast to the stock market, the venture capital market is less liquid (Lockett/Wright, 1999) . As a result, equity cannot be traded continuously. Therefore, it is important to the venture capitalist to access the diversity of deals at initial investment stages (see Gompers 1995) . This risksharing explanation may hold in cases when the lead investor underwrites the whole deal and then subsequently syndicates down the investment to other firms. This, however, may induce adverse effects due to asymmetric information between the lead investor and the uninformed venture capitalists.
Besides the pure risk sharing incentive to syndicate investments, the second perspective looks at the resource side of the firm. From this point of view, syndication is a means of accessing specific resources like capital and advice from multiple firms. First, syndication may lead to a superior selection of investments. Sah and Stiglitz (1986) contrast the decision-making in settings in which projects are undertaken only if one of the parties thinks it worthwhile -hierarchies -and where it is sufficient for both parties to approve the investments -polyarchies. They found it more efficient to undertake those projects that are approved by both parties.
Based on their findings, Lerner (1994) suggests that there may be an advantage to syndication by multiple venture capitalists. He assumes that it might be preferable if the project is evaluated by two separate parties. Two or more independent venture capitalists invest in information gathering, learn from the others' evaluation, and screen the projects more effectively and precisely than one venture capitalist. He confirms his hypotheses of the advantage of syndicated investments with data from the biotechnology sector.
Recently, Brander et al. (2002) include the framework by Lerner (1994) In the next section we will put forward those two arguments -the risk sharing and the value adding approach -to analyze empirically whether the determinants and effect of venture capital syndication can be explained by either the risk sharing aspect, the value adding argument or both.
Venture Capital Syndication: Determinants and Performance
We will start this section by arguing whether syndicated investments differ from standalone investments by firm risk and the average amount of equity held by venture capitalists. First, if syndication is undertaken to share risk, we would expect that syndication is more prevalent in high-risky firms. Thus, we formulate the first two hypothesis:
H1a: The probability of being syndicated increases with firm risk.
H1b: The number of venture capitalists involved in the firm increases with firm risk
A further test of the risk sharing motive for syndication is the amount of equity held by venture capitalists. Although the total amount of equity invested by venture capital firms may be larger compared to standalone investments, the average equity stake should be lower in syndicated investments.
H1c: The average amount of equity held by venture capitalists is lower in syndicated investments
The second argument is based on the value added by venture capitalists. However, information and advice from venture capitalists can only be transformed to firm growth and firm performance if the firm possesses a special kind of receptors. In this vein, Rajan and Zingales (2000) or Fabel (2003) point out that new economy firms differ from others by the modularity of their production function. Especially the complementary within the human capital endowment of the management teams and the complementary between human capital and physical capital are in the focus of researchers (Fabel, 2003; Wasmer/Weil, 2000) . Since venture capital firms provide different advice and information, one would expect that the syndication of investment increases with the human capital incorporated by the board of managers and directors. This leads to the following hypothesis:
H2a: Venture capital syndication is positively related to the amount of human capital incorporated by the board of managers and directors.
Finally, venture capitalists' contribution also depends on new firms' innovation level (Timmons/Bygrave, 1986; Sapienza, 1992) Next, we will formulate hypotheses about the effect of venture capital syndication for firms. We consider two different measures of firm performance, growth rates and stock market returns.
Since financial resources are one of the most critical obstacles of new firm growth (Berger/Udell, 1998), syndicated investments should have higher growth rates. Also the value adding argument would suggest that firms with multiple venture capitalists should have higher growth rates. Since information and advice are basic resources for firm growth which cannot easily be attracted by the market and thus are private assets for the firm, syndicated investments should be associated with higher growth rates.
H3a: Syndicated investments are associated with higher growth rates than standalone projects.
Finally, we will analyze the effect of venture capital syndication by stock market performance, since the success of the venture capitalists is determined by the market value of the invested equity. If standalone investments are associated with a lower risk, receive less information, advice and other supporting value compared to syndicated ventures, the expected returns should also be lower. Thus, syndicated ventures should outperform those firms.
H4a: Syndicated investments outperform standalone investments.
However, if stock markets are efficient, each firm is forced to choose its optimal number of venture capitalists. Thus, the number of venture capitalists or the likelihood of syndication is endogenous and we should not expect that syndicated investments differ from standalone investments in stock market performance. If the syndication of equity is, all else equal, associated with higher stock market returns, this would give an incentive to increase the number of venture capitalists. Thus, we would not expect to find standalone ventures on the stock market. Otherwise, if standalone investments should have higher returns on the stock market, the lead investor has an incentive to cash out the other venture capitalists.
Since we observe that both types -syndicated and standalone investments -are listed on the stock market, the trade-off between the costs and benefits of syndication and standalone investments may lead to the same performance. As an example, the syndication of venture capital is not only associated with a higher risk and thus higher expected returns or a higher value added to the firm, but also with higher ex-ante and expost managerial problems and costs which outweigh the advantage and thus increase with the number of venture capitalists. Such costs may arise by a freeriding behavior as proposed by Holmstrom (1982) . Venture capitalists with minor equity stakes have thus a lower incentive to monitor the CEO and to put additional advice.
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On the other side, the double sided moral hazard problem, which is seen to be prevalent in venture capital financed firms (see Schmidt, 2003; Kaplan/Stroemberg, 2002 , may be lower in syndicated investments. The likelihood that the entrepreneur is displaced by venture capitalists is thus higher in standalone investments with lower coordination costs for the lead investor.
The alternative hypothesis is that syndicated investments did not outperform standalone investments:
H4a: Syndicated investments did not differ in their stock market performance from standalone investments.
Data and Measurement
To conduct this study, we use a hand-collected data set of firms listed on the Neuer Markt The first hypothesis states that probability of syndication is positively related to firm risk.
Since most firms have no positive revenues in the past -as those in the biotechnology sector -the variance of revenues as a measure of risk is not appropriate since it leads to a selection bias against technology intense and high-risky firms with no revenues. Since we use IPO Data, the variance of the share price in the past as a measure for firm risk is not available. Despite this lack, we use the age (AGE) of a firm before IPO as a measure for firm risk. First, younger firms are associated with a higher degree of asymmetric information for outside financiers. Gathering information is very costly and thus may give an incentive to share those costs and risk with multiple venture capitalists. Second, an overwhelming amount of empirical studies shows that young firms have the highest rates of failure (Caves, 1998; Audretsch, 1995) and thus are associated with a higher firm risk. The age (AGE) of the firm is measured in years since the founding of the company and enters the equation as the natural logarithm. We also include the square term to control for a non-linear effect (AGE-square).
In hypotheses H2a we assume that the amount of human capital of the members of the board of management and directors positively influences the syndication of a firm. We measure the amount of human capital by the number of academic titles -Doctoral degree or Professor -of the members of the management board (TITLE-MANAGEMENT) and the board of directors (TITLE-DIRECTORS).
Beside the human capital the probability of venture capital syndication is assumed to be positively related to the innovation level of a firm. One measure of the innovation level is the amount of money spent on R&D or the number of employees engaged in R&D activities. However, firms listed on the Neuer Markt can choose either between US-GAAP or IAS as the underlying accounting rule. Both accounting rules differ in the valuation of R&D spending. Furthermore, firms are also allowed to publish their balancesheet data based on the HGB (Handelsgesetzbuch) for the Pre-and Post IPO year.
According to the HGB, it is not allowed to include the value of intangible assets in the balance sheet and they don't have to disclose their spending in R&D or advertising. To overcome this measurement problem, we include the number of patents owned by the firm (FIRM-PATENTS) until the Pre IPO-year as a measure for the innovation activity level.
Our third hypothesis is that syndicated venture-backed firms differ from standalone venture-backed firms in growth grates. Since some firms, almost especially those in the biotechnology and medicine & lifestyle sector, show negative earnings or no revenues, we measure growth rates by the number of employees. Thus, the log growth rate (LOG-GROWTH) is the difference of the log of the number of employees before IPO and one year after the IPO. 
Descriptive Statistics and Empirical Results
Descriptive Statistics
First, we provide the descriptive statistics. Table 1 shows that on average, two venture capitalists are involved in the firm. With standalone investments as the minimum value, the maximum number of venture capitalists involved is 12. The median firm is eight years old -from foundation until IPO. The number of employees increased drastically after the IPO. The firms also differ in their growth rates and firm patents. While some firms have no registered patent, the maximum number of patents is 52. Table 2 provides differences between standalone and syndicated investments and reports t-tests of the null hypothesis that the mean of variables for syndicated investments are the same (1) against the (two-sided) alternative hypothesis that they differ (2, 3). About half of the firm is financed by only one venture capitalist at IPO (53 firms) and half are syndicated investments.
On a first view, both standalone and syndicated investments differ significantly in the amount of equity provided to the firm. While standalone projects are financed by less than 20 percent of equity, syndicated investments are on average financed to 25%.
Although the means differ between the two groups in the number of employees before and after the IPO, in the age of a firm, and the log growth rates, the differences are not significant on a 10% level. Interestingly, the number of employees in firms with only one venture capitalist exceeds the mean number of syndicated ventures by about 40
employees. This effect disappears after the IPO.
Determinants of Syndication and the Amount of Venture Capital
In Table 4 predicts that the absolute amount of equity -as measured in percent of total equity -and the average amount of equity differ significantly between standalone and syndicated investments. The equity size held by venture capitalists is larger in syndicated investments. Otherwise, the average size of the equity stake is significantly lower in syndicated investments. The equity stakes held by venture capitalists are significantly positively influenced by firm size. However, firm age as a proxy for firm risk and thus a major explanatory variable for the equity stakes held by venture capitalists, enters the regression insignificantly.
The results also show that equity financing by venture capitalists increased over time. At the beginning of the era of the Neuer Markt, the amount of equity stakes held by venture capitalists is significantly lower compared to the following years. The "window of opportunity", as proposed by Ritter (1991) may also hold for venture capital firms.
Summing up, the results lead us not to reject hypothesis H1b.
Syndication and Performance
As shown in the previous section, syndicated investments do not differ significantly among firms. This allows us to test directly the hypotheses H3 and H4 by OLS without using instrumental regressions to endogenize the variable SYNDICATION.
First, we test whether syndicated investments show higher growth rates than standalone investments. The results from the OLS regression strongly support this hypothesis.
Although, as seen in table 2, the number of employees in standalone investments exceeds those in syndicated investments on average by the number of 40, the growth rates of syndicated investments after IPO are significantly higher.
Firm size also enters the equation significantly with a negative sign. Although this result contradicts evidence from Gibrat's Law of constant growth rates independently from firm size (Caves, 1998; Sutton, 1997) , it is in line with studies based on small and high innovative-firms financed by venture-capitalists (Delmar et al. 2003; Davila et al. 2003) .
Firms which entered the stock market in the first year in 1997 show significant lower growth rates, compared to those firms which entered in the year 2000.
Finally, we test the two concurrent hypotheses H4a and H4b. The result in table 5 (model II) clearly shows that the dummy variable SYNDICATION is far away from any statistical significant level and leads us to reject hypothesis H4a. Abnormal rents are significantly higher for older firms and for firms which entered the stock market in the 20 earliest years. If the squared term of AGE is included -as in the previous regressions -the significant effect of firm age disappears.
The adverse effects of the "New Economy Bubble" is captured and shown by the dummy variables indicating the year of the IPO. Thus, firms which entered the stock market in the earlier years may have a higher "quality" (see also Ritter, 1991; Fama/French, 2002 and Baker/Kennedy, 2003 for such explanations for the NASDAQ).
Limitations of the study
However, data from German firms are hard to collect and are by far not comparable in several aspects with firm data from the US or UK. First, all the data has to be collected "by hand", which restricts the dataset to a smaller number of firms. Second, only the largest firms and firms listed on the stock market have to disclose information. The including of companies that made it to the stock market has the obvious limitation of disregarding what happens to those that are still private. If firms that go public are among the most successful ones, our data set is biased towards those firms. However, the ability to bring companies public is one of the key abilities of venture capitalists, since IPOs are the most lucrative exit from a venture investment (Gompers/Lerner, 1999) . If venture capitalists are profit-seekers, we expect them to bring as many of their portfolio companies public as possible, and, if reputation is a crucial asset for their business, we also expect them to select the most promising firms as investees. This, however, should also influence the decision of whether to syndicate an investment or not. Thus, our analysis may overestimate the impact on venture capitalists, a possibility we will return to in the interpretation of the data and results.
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Compared to Lerner (1994) 
Summary and Conclusion
The purpose of this study was to analyze empirically whether syndicated investments differ from standalone investments. The results show that both the likelihood of syndication and the number of venture capitalists cannot be explained by firm characteristics like age, size, industry affiliation or the year of the IPO.
However, the study supports the risk-sharing argument, in that the equity shares held by venture capitalists is higher in syndicated investments but also that the average size of equity held by venture capitalists is significantly lower compared to standalone investments.
The study also strongly supports the hypothesis that syndicated ventures show higher growth rates than standalone ventures. This may provide further evidence for the prominent value-adding hypothesis of venture capital syndication. The results also show 22 that the resources provided by multiple venture capitalists may lead to higher growth rates by overcoming growth restrictions, but may not necessarily lead to higher returns on the stock market. This result shows that the stock market evaluates the trade-off between the costs and benefits of syndicated firms as the same as for standalone investments.
Future research should shed more light on the phenomenon of syndication, both theoretically and empirically. Aspects which are or could not be considered in this study are the double moral hazard effects in syndicated investments, the value added to the firms but also the costs of syndication. The dependent variable is the amount of equity held by venture capitalists before IPO and the average amount of equity held by a venture capitalist. The data are not censored on the left (zero) and right (100) side. ***, **, and * denote statistically significant at the 1, 5, and 10 percent levels, respectively. All regressions are run using the White-heteroskedasticity consistent estimator. The dependent variable is the growth rate of firms and is measured by the difference of the log(employees) before and after IPO. ***, **, and * denote statistically significant at the 1, 5, and 10 percent levels, respectively. All regressions are run using the White-heteroskedasticity consistent estimator. The technology sector and the IPO-Dummy for the year 2000 are taken as the control group. 
